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1. Introduction
Regarding DCI sizes, the followings have been agreed in RAN1 NR AH#1. 
	Agreements:
For one carrier:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
· Payload size for formats 0-1 and 1-1 may differ
Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering


In this contribution, we discuss remaining issues related to DCI contents and formats.  
2. Supporting different DCI sizes
2.1. DCI sizes with different BWP
In determining DCI size which the UE monitors in a search space set, we propose the following principles. 
(1) No padding is assumed for DCI format 1_0 if it is scheduled in CSS. For example, in initial DL BWP, the size of DCI format 1_0 will be determined based on initial DL BWP. To maintain the same DCI size, it is necessary not to change size of DCI format 1_0 by padding. In case, the size of DCI format 0_0 is larger than DCI format 1_0 due to for example larger bandwidth, it is assumed that necessary truncation is done such that DCI format 1_0 and 0_0 can be aligned. This is also essential for non-initial DL BWP as the size of DCI format 1_0 can be different among UEs with different UL BWPs. If DCI format 1_0 size is changed based on a UE’s UL BWP, it will impact on other UEs. In this sense, it seems necessary to fix DCI format 1_0 when it’s scheduled in CSS. 
(2) Padding can be done on either DCI format 1_0 or 0_0 to align the size if they are scheduled in USS: As there is no impact on other UEs in USS, the DCI size can be determined by the maximum between DCI format 1_0 and 0_0 in USS. 
(3) One DCI size per each search space set (except for SFI): As discussed in the last meeting, there can be multiple RNTIs configured to a search space set (e.g., SI-RNTI, INT-RNTI, TPC-PUSCH-RNTI) where each corresponding DCI format may have different payload size. As the network can configure separate search space set for RNTI(s) with different blind decoding candidates are intended, we can simplify the rule of DCI size by assigning one DCI size per each CSS for the all configured DCI formats. If a CSS includes DCI format 1_0, we propose to allow padding of other DCI formats to align size to DCI format 1_0. If a CSS does not include DCI format 1_0, the maximum DCI payload size can be used for padding. Also for USS, we can configure separate search space set with different DCI size for the simplification. A UE can assume that the same DCI size is used for DCI formats sharing the same search space set. 
(4) Frequency RA field size of DCI format 1_0 in CSS is determined by the bandwidth of the CORESET: As CSS should be able to be shared among UEs configured with different BWPs (e.g., narrowband UEs and wideband UEs), and between BWPs of a single UE (e.g., narrowband and wideband bandwidth parts), it is not desirable to assume that size of DCI format 1_0 varies according to the bandwidth of active DL BWP. To address this issue, we propose that DCI format 1_0 frequency resource allocation in CSS is determined based on the CORESET configuration which contains format 1_0 in CSS. If there are multiple CORESETs for that, it’s assumed that the lowest CORESET index is used for this purpose. It’s however proposed that there is only one CSS containing DCI format 1_0 per each BWP. Figure 1 shows examples of frequency resource region to allow sharing of CSS among different BWPs. 
[image: ]
[bookmark: _Ref506307676]Figure 1. Illustration of Frequency RA region for DCI format 1_0 in CSS
(5) DCI format 0_0 schedules data in the currently active UL BWP: In case currently active UL BWP requires large RA field size, necessary truncation to be aligned with DCI format 1_0 in CSS is assumed. 
Based on the above principles, we propose the followings:
[bookmark: _GoBack]Proposal 1: Confirm the working assumption with the following revision:
	For one carrier:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
· Payload size for formats 0-1 and 1-1 may differ
Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· In CSS(s) in other CORESET, use DL BWP corresponding to the CORESET for DCI size determination and RB numbering
· The CORESET is a CORESET containing the CSS
· Otherwise, use active BWP for DCI size determination and RB numbering



3. DCI Contents
3.1. Condition for AP-CSI trigger on PUSCH without UL-SCH
In LTE, with relatively static payload size of CSI, the trigger condition of PUSCH without UL-SCH was simplified where special MCS (MCS =29) and small number of PRBs (4 RBs for single CSI, 20 RBs for multiple CSI processes) will trigger PUSCH without UL-SCH. In NR, the payload size of CSI can be varying depending on report configuration, and also the number of PRBs can be small with CBG based retransmission. Furthermore, when AP-CSI is triggered on non-slot PUSCH, even without UL-SCH, the required number of PRBs can be large and varying. In this sense, different mechanisms to trigger AP-CSI without UL-SCH can be considered in NR as follows. 
· Explicit DCI field: for example, 1 bit (e.g., MSB) from CSI trigger field can be used to indicate whether it is for PUSCH without UL-SCH. Though this approach increases DCI overhead, it is simple and does not restrict any scheduling. 
· Utilizing MCS: a few MCS states (one for each modulation order) may be reserved for PUSCH without UL-SCH. For example, MCS states for changing modulation with CSI-trigger can be reserved for PUSCH without UL-SCH. As payload size of CSI may change depending on report configuration, it may not be good to combine the condition with the number of scheduled RBs. Furthermore, the effective REs can change in both frequency and time domain resource allocation. 
· Combination of MCS and allocated REs: assuming PUSCH without UL-SCH with indicated modulation, the number of REs needed for CSI feedback can be determined. If the scheduled REs are not more than  * M where M is the number of needed REs and  is the scaling factor. 
Considering overhead and scheduling constraints, we propose to adopt explicit DCI field or utilize reserved MCS state. 
Proposal 2. Reserved MCS state or CSI trigger state can be used for triggering PUSCH without UL-SCH with AP-CSI. 
3.2. Special fields for SPS activation/release
Similar mechanisms to LTE can be reused. It is however noted that if there are padding bits in frequency domain RA field, it is noted that padding bits can be also included as resource allocation field (e.g., set as ’11…1’ including padding bits for SPS release). Also, time-domain RA can be set as ’11..1’ for SPS release, and can be set as ‘0000’ for SPS activation. 
Proposal 3: Reuse LTE SPS activation/release mechanism. 
4. Conclusion
We discussed remaining issues related to DCI, and proposed the followings. 
Proposal 1: Confirm the working assumption with the following revision:
	For one carrier:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
· Payload size for formats 0-1 and 1-1 may differ
Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· In CSS(s) in other CORESET, use DL BWP corresponding to the CORESET for DCI size determination and RB numbering
· The CORESET is a CORESET containing the CSS
· Otherwise, use active BWP for DCI size determination and RB numbering


Proposal 2. Reserved MCS state or CSI trigger state can be used for triggering PUSCH without UL-SCH with AP-CSI. 
Proposal 3: Reuse LTE SPS activation/release mechanism. 
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